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The bioaccumulation of [het-2-“C]-1abeled 32 ,2-diﬂuoroethoxy)-N -(5 ,Sadimethoxy[l 2.4)

spiazoto{l ,S-c]pyrimidin-2-y1)-OL,a,a-mﬂuorotolucne—Z-sulfonarmde (penoxsulam', XDE-638)

solvent control. The exposure period was 14 days, and the subsequent depuration period was 7
days. During 14 days of exposure. the pH of the aquaria Watel was 7.3-8.1; the dissolved oxXygen
71-8.7 mg/L. and the temperature 1.4-22.5°C. During the 7 days of depuration, the pH of the
aquaria water was 77-19,the dissolved oxygen g.0-8.4 mg/L. and the temperature 21 5.22.4°C.
Crayfish 3) samples WeIe collected OB days 0, 1,3,5, 7, 1. and 14 during exposure and after 1,
3,5,and 7 days of depuration. Aliquots of the aquaria Water and poruions of solubilized crayfish
1ai] tissue were analyzed for total radioactivity using LSC. water (days 6 and 13) Was analyzed.
for penoxsulam and it's transformaﬁon products directly by reverse-phase @PLC. The 1dentity of
residue was established by comp ison to reference standards.

The maximum concentration of total [“Cresidues in crayfish tail muscle was 14.4 pg/kg at 11
days. The average steady-state calculated bioconcentration factor (BCF) was 0.02 mL/g.
[‘“C]Residues in the tissues were not characterizgd.

After 1 day of depuration, total [“C]residues in crayfish tissues (7.4 ug/kg) was similar to the day
14 exposur€ value (7.3 ne/ke)- After 5 days of depuration; total [‘“C]residues were not detected
in the crayfish tissue [“‘C]Residues in the crayfish dunng depuration were not characterized.

1#CJResidues i the water Were only characterized On days 6 and 13. Based on the day 6
chromatogram, only 1 peak was detectable. The peak eluted with {he retention time of

penoxsulam. After 6 hours of depurauion, [“C]residues decreased 10 <2% of the exposure levels
and by day 2 Were pelow the Yimit of detection.

Study Acceptability: This study 18 classified as acceptable. The study 18 scientifically valid,
and can be used towards fulfillment of the bioconcemration in aqualic, non-target organisms

guideline, SubdivisionN Guideline §165-5, data requirements for penoxsulam.
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MATERIALS AND METHODS

Red swamp crayfish (Procambarus clarkii, Osage Catfisheries, Inc.) were acciirnated for 14 day
under continuous flow conditions in water collected from Lake Huron that had been limed and
flocculated with ferric chloride (p-13)- Prior to use, the water was sand- and ca:bon—ﬁitered, P
adjusted (gaseous CO,) and ;radiated (PH 1.1-7.6; p-14)- The crayfish were feda standard
laboratory fish diet (Aquatic DietNo. 1, Harlan-Teklad; p-14). The water temperature in the
holding tank was 22 +2°C. Diseased oF unhealthy crayfish were not used in the study.

F]oW-ihrough aquatic exposure systems Were prepared using two 200-L glass aquaria with
plexiglass 1ids fitted with overflows 10 maintain 2 volume of 135 L at a loading rate of 70
crayfish pet vessel (6.4 & of crayfish/L/days p-13) Filtered, irradiated water from Lake Huron
was supplied 10 the aquaria at 2 rate of approximately 1 turnover/day (94 mL/minute). One
aquarium was treated with [het—2-‘“C]—iabe1ed

3-(2 ,2-diﬂuoroethoxy)—N-(5 ,S-dimethoxy[l ,2,4]triazolo ,

Q1 ,5-c]pyrimidin—2-yi)-0t.,a,ot-triﬂuorotoiuene-2-suif onamide (penoxsuiam; radiopurity; 99%
specific activity 30.0 mCi/mmo} oF 138 DPM/ng; Batch No. DE3-E1414.-49; NV 1861; p-13),
dissolved in DMF, ata nominal concentration of 0.470 mg/L (p-14): During the study, the mean
measured concentration Were 0.494 £ 0.033 mg/L (p-15). The concentration of DMF In solution
was <0.1 mL/L of aquarium water at imitiation. The cecond aquanum served as @ solvent control.
The aquaria WeT® equilibrated for two days prior 10 exposure (P21

Following equilibration, 70 crayfish were sransferred into each aquarium (p-15)- At the initiation
of exposure, the crayfish weighed an average of 1235 g. Water quality (pH, oxygen content, and
temperature) were measured at days 0,1, 3,5, 7, 11 and 14; 1emperature was measured daily
(p-16, Appendix A, p42)- During 14 days of exposure, the pH of the aquaria water was 7.3-8:1,
the dissolved oxygen was 7.1-8.7 mg/L, and the temperature was 21.4-22.5°C. The average
tarnover rate in the aquaria was 1 volume addition per 24-hour period. The crayfish were
prowded with 36 o_pen-ended pipes O % 9 ¢m) for shelter; lighting conditions were not reported
(p-15)- Three crayfish and replicate water samples (4 mL) were.gollected from each aquaria at 0,
1,357 11,and 14 days (p-16), but only one crayfish per sampling interval was analyzed for
total [“C]residues. Additional watet (40 mL) was collected on days 6 and 13 for HPLC analysis
(p-18)

Following the 14-day exposureé period, both aquaria Were drained and refilled with “clean”
Jdilution water for 7 days of depuration (p-16)- During the 7 days of depuration, the pH of the
aquaria water was 7.7-7.9, the dissolved oxygen was 3.0-8.4 mg/L, and the temperature was 21.5-
22.4°C (Appendix A, p42). Water and three ¢12 1sh were collected from cach aquarium at 1,3,

5_and 7 days (p-16)- HoweVerl, only one crayfish per sampling interval was analyzed for total
[*Clresidues.
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Water: Aliquots of the aquaria water wWere analyzed for total radioactivity using LSC (pp17-
18). The LSC limit of detection was ¢4 0.4 ng/mL (p2D)- Aliquots (3 mL) of water from days 6
and 13 were directly analyzed by reverse-phase HPLC under the following conditions (pp.18—19):

yMC ODS-AQ (250 cm X% 4.6mm,S K particle size).

(A) distilled,' deionized Water with 1% acetic acid;
(B) 50/30 acetonitrile:methanol with 1% acetic acid (viv).

Mobile phase

Time (min.) oA VeB
0-6 95 5
6-10 (ramped) 0 100
10-25 100

Gradient (AB, viv)

Befthold LB 509

1LDC Spectromonitor 3200 (254 nm)

Radiochemical detector

Injection volume

\

In addition, the HPLC eluent fractions Were collecﬁed and analyzed bY LSC (p.18)- _
[“C]Residues in the water Were identified by comparison to the retention time of penoxsulam.

Cravfish: A preliminary study was conducted 0 determine the recovery of [‘“C}residues from
crayfish tail muscle (p-19)- Recoveries from the preliminary study were 97.4 £ 0.5%.

At the ime of samphing: the crayfish were rinsed, weighed and poo]ed into control and treated
samples. The crayfish tail muscles Werc separated from the exoskeleton, divided sagittaly into
two sections and placed in separaté vials (p-20)- The tissues solubilized by placing the tissue in

Soluene-350 maintained in a convection oven at 40°C and analyzed for total radioactivity using
“a

LSC. Only one control crayfish &t each samphing interval was analyzed for total [“C]residues.
The LSC limit of detection was ¢d- 3 ng/g (p-21)-

RESULTS(DISCU SSION

[“C]Penoxsulam residues accumulated in crayfish that were exposed 10 [Het-2-"'C}
3-(2 ,2-diﬂuoroethoxy)-N-(5 ,8-dimethoxy[1 ,2,4]11'131010[1 ,5-c]pyrimidin-2-yl)-a,a,ot-triﬂuorotol
uene-?.-sulfonamide at a2 nominal concentration of 0.470 mg/L (mean measured concentration

0.494 = 0.033 mg/L) for 14 days under flow-through aquarium conditions (pp.14: 15).

The maximun concentration of total [‘“C]residues in crayfish 1ail muscle was 14.4 ng/kg at 11
days (Table 5, p.34) The average steady-siate calculated bioconcemra{i-on factor (BCF) was 0.02
mL/g (p-24)- [‘“C]Residues in the tissues Were not characterized.



n crayfish

ation of Penoxsulam i
EPA MRID Numb

was similar to the day
{C]residues Were
re not

port on the bioaccumul
er 45831101

Pata Evaluation Re

ission Number {..}
After 1 day of depuration, iotal [“Clresidues in crayfish 1issues (7.4 ng/ke)

14 exposure value (7.3 ug/ke; Table 5, p-34)- After 5 days of depuration, total
not detected in (he crayfish tissue- [“CIResidues in the crayfish during depuration We

characterized.
Rased on the day 6
d with the retention

[“C)Residues inth y characteﬁzed on days 6 and 13.
ased to <2% of the

chromatograms, only 1 peak was detectable (Figure 3, p.38)- The peak elute
time of penoxsulam (p23). -After 6 hours of depuration, [#C]residues decre
exposure jevels and by day 2 were below the limit of detection (p.22)-

. PEFICIEN CIESIDEVIATI ONS
were not characteriz

1. The [“C)residues in the crayfish tail tissues
:red under the protoco

reported that 2 threshold 50 ng/g was requt
(p-24)- HoweVer, yzed by HPLC.

ed. The study author
1 for analysis by HPLC

the water was anal
ithin acceptability

fhe crayfishis W
h as rice fields, where

ayfish. The use 0
nments suc

signed for aquatic enviro
ercial crop (p-10).

as conducted using ¢I
e test material is de
mmonly raised as a comim

9 The study W
considenng th
crayfish are €O

3. The age of the crayfish was not provided.

ons during the study were not provided.

clined to 0.314 meg/L

4. Thelighting conditi
ntration had returned 10

. 5. The study author noted
duetoa malfunction of th

0.491 mg/L (Table 4,p.33)-
bdivision N guidelines

ducted according 10 EPA Su
ry Practice,
2-4).

5 the level of [”C}penoxsulam de

that on day
22). Atb days the conce

e syringe pump (p

dated Good Laborato

have been con
itted with this study (PP

6. The study wes reported 10
. deline No. 305 (p-11) Signed and
and No Data Confidentiality were subm

inorganic and organic analyses of the dilution water are presented in Tables 1

7. Results from
dy report (pp.30-31).

and 2 of the stu

fam




Structures 0

Attachment 1
£ Parent and Transformat

jon Products

_ e
- .



Penoxsulam

3-(2,2-Diﬂuoroethoxy)-N-(5 ,S—dimethoxy[l 2. 4)triazolof] ,5-c]pyrimidin-

JUPAC name:
?.-yl)-a,a,a-triﬂuorotoluene-2-sulfonarnide
CAS name: 2-(2,2-Diﬂuoroethoxy)-N-(5,S-dimethoxy[l ,2,4]tx'iazolo[1 ,S—C]pyﬁmidin-
2-y1)-6—(triﬂuoromethy\)benzenesulfonamide .
CAS Noz 219714-96-2
Unlabeled
CH,




[Phenyl-U-"*C] label

CHs
O
>::N
A
/ .
]
F 0=S=0O F
/l\/o F
F . ;
F

[Triazoiopyrimidine-Z-”C] label

e,
@)
=
.N/N /
W
H\ /*"‘--N (:)""CH3
N -
l
, F QO=S=0 F
J\/O F
F
F

* P-osition of the radiolabel.




5-OH-XDE-638

JTUPAC name: 6-(2,2-Diﬂu0roethoxy)-N-(S,6-dihydro-8-methoxy-5-0xo-s-triazo]0[1 ,5-

c]pyrimidin-2—yl)-a,rx,a-uiﬂuoro-o-toluenesulfonamide
CAS name: 2-(2,2-Diﬂuoroethoxy)—N—(S,6-dihydro-8-meth0xy—5-

oxo[1,2,4)triazolof1 =5-c]pyrirnidin—Z-yl)-6-
(triﬂuoromethy])benzenesulfonamide
CAS No: NA
Unlabeled

* Position of the radiolabel.

o,
",




BSTCA

JUPAC name: 3-[6-(2,Z—Diﬂuoroethoxy)«a,a,a-(tn’ﬂuoro-o-toluenesulfonamido]-s-
trazole-5-carboxylic acid .
CAS name: 3-[[[2-(2,2-Diﬂuoroethoxy)-6-(triﬂuoromethyl)phenyl]-sulfonyl]amino_]-
1}-1«1,2,4—triazole—5-carboxylic acid :
CAS No: NA
Unlabeled

H
N >//<
/
H\N/"\N OH

[Trizzolopyrimidine-Z-“C] label

y
0O
ﬁ/NM |
/
Ho N OH
l <
j\/ Py
F~ © F
F

* Position of the radiolabel.
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BST

IUPAC name:

CAS name:

CAS No:

6-(2,2-Diﬂuoroethoxy)-a,cx,a—triﬂuoro-N-s-triazoI-S-yl-o-
toluenesulfonamide '
2-(2,2-Diﬂuoroethoxy)-N- 1H-1,2,4-triazole-3-yl-6-
(triﬂuorornethy])benzenesulfonamide

NA
Unlabeled

H

N

Na-"

)

H\N/\‘\N

l
j\/ Py /F
F © F

F

H
/
N
H\_ /*'---.N/
N |
F 0=S=O0 F

F * position of the radiolabel.
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BSTCA-methy)

JUPAC name: Methyl 3-[6-(2,2-diﬂuoroethoxy)-a,m,a—triﬂuoro—o-toluenesulfonamido]—s- B
triazole-5-carboxylate :

CAS name: Methyl 3-{[[2-(2,2-diﬂuoroethoxy)-6- :
(triﬂuoromethyl)phenyi]sulfony]]arnino]- 1H-1,2,4-triazole-5-carboxylate

CAS No: NA

/H
O
V/
A )\N OCH,

o |
F © F
F
BSA
TUPAC name: 6—(2,2-Diﬂuoroethoxy)-cx,a,a-triﬂuoro-o-toluenesulfdnic acid
CAS name: 2—(2,2-Diﬂuoroethoxy)-6-(triﬂuoromethyl)benzenesulfonic acid
CAS No: NA
T )
j\/ Py
F © A~ F
F




5,8-diOH

JUPAC name:

CAS name:

CAS No:

TPSA

IUPAC name:

CAS name:
CAS No:

NA
2-(2,2-Difluoroethoxy)-6-trifluoromethyl-N-~(5,8-dihydroxy-
[1,2,4}triazolo[1,5-¢]pyrimidin-2-yl)benzenesulfonamide

NA
HO
>—_-;N
N|,N>//2
/
H\N/L\N OH
|
F 0=S=0 F

NA :
~ 5,8-Dimethoxy[1,2,4]triazolo-[1,5-c]pyrimidin-2-yl-sulfamic acid
NA '
OCH,
>:.N
NN/ b
H |/
“T N OCH,
O=§:O
OH

=)




2-Amino TP

IUPAC name: 2-Amino-5,8-dimethoxy-s-triazolo[1,5-c]pyrimidine
CAS name: 5,8-Dimethoxy([1,2,4]trazolo[1,5-c]pyrimidin-2-amine
CAS No: NA

OCH3
H N
\ : N SN
o H N
OCH3
5-OH, 2-Amino TP
IUPAC name: NA
CAS name: 8-Methoxy{1,2,4]triazolo-[1,5-c]pyrimidin-5-0l-2-amine
CAS No: NA
OH




2-Amino TCA

JUPAC name: NA
CAS name: 2-Amino-1,3,4-triazole-5-carboxylic acid
CAS No: NA

Ho Nep
: _</

/N — O
H N

OH
2-Amino-1,3,4-triazole
- JUPAC name: NA
CAS name: 2-Amino-1,3,4-triazole
CAS No: NA
H N—
/4
N
H N




Sulfonamide

TIUPAC name: 2-(2,2-Difluoroethoxy)-6-(trifluoromethyl)-benzenesul fonamide
CAS name: 2-(2,2-Difluoroethoxy)-6-(trifluoromethyl)-benzenesulfonamide
CAS No: NA :

|
F © F
F .
Sulfonylformamidine
IUPAC name: 2-(2,2-Difluoroethoxy)-N-[(E)iminomethyl-6-
(tnfluoromethyl)benzenesulfonamide
CAS name: 2-(2,2-Difluoroethoxy)-N-(iminomethyl- 6 (tnﬂuoromethy])-
benzenesulfonamide
CAS No: NA
lNH
H\TJ
3 0=S=0 F
F)\/O F ~




